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roe-a ...as the basic tool used to pe r f o r-c
the energy analysis. The LEt team, !llad~ up of
eeebe r s f r ora the E!'lergy Analysis Progr ae • the
Lighting Systems Research Group, an~ our
selves, traveled to Singapore where t he y
inatalled the DOE-2.lB version of the p r og r az
a!'ld provided the necessary training to their
Singaporean counterparts. A '-'eather ta"e ·...as
prepared using measured solar data.

An initial study of energy use in Singa
pore revealed that about 32:: of the cOI.::':try's
electricity is c cnsueed by commercial ~u11~

ings, pr1~arilY for ~00l1ng and lig~~i:,:g.

Imported oil is used to generate electricity.
and 11'. 1980, 50:: of the total oil Inpor r ec ·...as
used to produce electricity. Tbe r ef o r a , eve n
a lOt reduction in energy use in c ce-se rc i a ;
buildings ....ould yield a very sub s r ant t aL
energy c cs t savi!'l*s, in the neighborhood of
$25 million a year, as well as a co nc ce.t t aet
decrease in oil imports. The !.St t eae ..·as
able, at the end of the DOE-2 analysis ohe s e
of the study, to predict a potential s avt ng s
of 40%.

standards for office buildings. Rapid
economic g r ovr h and a surge in building con
struction in those equatorial, hot and ~,u::::..::!

regions has aade energy efficiency a major
governmental concern. Singapore va s chosen as
a base case because of their interest in taK
ing governmental action in response to t~,e

findings of the study, and also because of
their prior experience ...ith ene r gy s t a nda r ds .
Singapore is one of the few c cunc r Ie s in t~e

vo r Ld that has mandatory standards f c r nev
office buildings.

Parametric runs, both for s1r.gle pa r eze-'
t e r s to identify the most promising ee as ur e s ,
and then in combinations to study the perfor
mance of a very efficier.t building, ve r e c cn
due ted using a typical Singapore office build
ing. The f f nd Lngs , in order of magnitude ef
their impact on energy saVings, '-'ere:

• Daylighting the combination of eff:'
e renr lighting s ys r ems with photo sensors
on the lights in the pe r tree r e r eo ee s ,
glare control, and e xt e r na I shades - car,
reduce energy use by 30% or more.

• The reduc t f on of lighting fror.- the s t a r;>

dard 20 watts per square meter to 15 or :t
..,ould result in a 10 to 12.5% reduction .:':1
energy use.
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ENtRGY EFFICIENCY IN SINGAPORE

The IBM version of OOE-2.1B has
recently bee" released and 1. avail
able for purchase from NTIS eed , to
their registrants. from the National
Energy Sof t va r e Center, Argonne
'ca t f ena L Laboratory, Argonne, IL,
(312) 972-7250. At this time, then
are no plans to offer a DEClO version.
Please contact SESe if you are in need
of that ve r e t on, If there is enough
t e t e r es r , a DEClO version '-'ill be
created.

The latest addition to the rotter of
POE-2 commercial ceaput e r eervrce
bureaus is the Mason and Hanger Com
pany, one of the oldest architectural/
engineering consulting fir=a in the
country. For more information, con
t ac t:

For an other,-,i,e complete liat of ser
vice bureaus, check the May 1983 illlue
of the newsletter.

Item:

i
, ltelll:
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Over the last two years, a project team
from tSt has been working with the Association
of South East Asian !<I'Hion!> (ASEA.,lJ) in the
ar.alysis and implementation of measures to
~:llprove their countries' energy conaervation

• Effective building equt peen t mai~.t~~.a:c~e

policies lIlay lower energy use by 1::; c r
more.

(Continued on page 2)



DOE-2 t:SER ~nlS

The chart below, which show.- the totel annuel energy use of the typical office build!nl VI •
....indow-to-w..ll ratio time. viB1ble transmittance, u:hibitl a valuable findinl for duigneu employ-
ing daylightinl Itutesh. with e:llternal .hadina in Sinsapore. Notice the flatne .. of the "Total 'J
!Onerg, Vu With Daylight1nl" eurve • The effect of 1ncreu1nl the product of window-to_all rat10 * ...,
v1sible tunllllittinc. 1. nellig1ble, where.. , when daylilhtinl i. not elllployed, enerlY UII rile.
subnantially. (It .hould be eDlphuiu-d that the Ihape of the CUl'VU ,hown 18 both buildinl- and
climate-dependent. )

Intereatinlly, two normally enerlY-'aving .ttatelie. were found to be ineffect1ve in the Sinla
porean climate. Single pane vindowa are (111atltlY) 1II0n enerlY efficient than double or tr1ple
pane , and precooling, the use of nilht-tille &ir to 0::001 the buildin, durin, the predawn houri liben
neither the internal load. nor the e:llternal heat IIin. are .1.nificant, i' not a fe •• ible option.

Thil 1. not surpril1ng lothen one rel1h:e. that the diffennce between the average daUy lIlin1:llUlll
and max1m1Jlll telllperature. in Sinslpore varh' frOll ,bout 4.5 to 60C throughout the yl!at - a very
small range - and that there 18 very little .e..onal varhUon in dry bulb ulllperaturu. The
average daytime temperature, over the entire year, rante. between 2S .nd 30°C. The average rel.
tive humidity is in the high 80'., vith peak. in the 95% ranle .t 4:00 AM.

Precooling, therefore, is not a pOSlibility here bec.uBl of the minimal d.y-night t eepe r aeuee
shift, and TIlore 1mportlntly, beclluse the night Ioir is '0 hUllid. Single p.ne vindolo", on the other
hand, facilitate the heat ttlnlfer froll in.ide to tha outaide of the building. During the late
afternoon houri after the coolinl ,y'.UII i, shut down. indoor U.lllper.ture. typically rise subltan
tially above aocc, and the net helt flov 11 froll inside the building to the cooler outdOOrs.

The project', next 10.1 i. to u•• the Ionlol,li. re.ult. to extend and .nh.nce Sing.pore', energy
standard. and, fin.11y, to e.tabl1.h • eeeee.. whenby othet AS!.AN Illelllbera (Thailand, !ialaysia,
Indone,ia, lind the Philippine') c.n benefit frOUl the exper1l!!nce in Sin••pon, including the u" of
:)OE-2.

EFFICT of DAYLIGRTING on ENERGY OS!
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DOCUH:F;:NTATION UPDAT!S - OOE-2.IB

The following addenda apply to the basic Reference Manual, revised in !'iay 1981, and to the
Q2!.-1 Supplement, which 15 the 00£-2.1B companion volume to the Reference Manual, dated Januarv
1983. If you do not have the Supp Lereenr , consult the NTIS Order FOnll on the b~ge for info~a~
tion on the OOE-2.1B Documentation Update package.

Reference Manu.l

• On page III.!o9, under the discussions of both SOURCE-SE~SIBLE al'ld SO\;"RCE-LATENT, the s r e t eeen t

reading:

The sum of SOL'RCE-SE~SIBLE and SOURCE-LATENT must not exceed I. 00 and •••

should be altered to read " ••• should not exceed 1.00", since the program does not do any check
on these values, and one can actually input values that together exceed 1.00,

• On page IY.72, a ser.tence should be added to the end of the second paragraph reading:

xc re that it is not possible to combine a sys t era which requires a chiller with the
HP system. If a chiller is specified in PUf,"T in conjunction with the HP s ys t e-a
the chiller ~ill pick up this rejected heat as a cooling load.

• On page \'11.57, under the description of Report 55-A, a darHying note should be added:

\o'ith the hvd r onf c heat pUlllp (HP) system, the relationship between the heating and
cooling energy and peaks in the SS-A Report and SS-D Report differs from other sys
r era types. SOnllally, for all systems \/'ith a hot va te r heat source, the 55-0 Re po r t

reports the sum of the 5S-A energies for all systems on a given PUNT-AS5IGNME~"T.

For the HP svs eee , the 5S-A Report contains the heating and ctltlling energy r equd r e d
at the air side coil of the heat pU1llp, summed for all the units on that syste:ll.
However, the 5S-D Report for cooling is the SUIII of the heat rejected to the cooling
tower by the units, and for heating is the supplemental heating required from plant
boilers. Both of these values reflect the energy needed to maintain the hyd ron i c
loop te~perature ~thin its limits.

A similar statement should appear on page VII.63, under the 55-0 Report description, or at

least a reference to this new note under 55-A.

00£-2 Supplement

• At ebe e:'1<! of the article on "Trombe '-1alls", page 2-4!o, there should be a paragraph stating r he
followi:'1g warning:

use of the vented Trombe \/'all should be avoided in c01lIbil'latitln ~ th systems whid.
use the COOL-eO~~ROL '-1A~~EST or HEAT-CON!ROL COLDEST option. In the
wa~estJcoldest calculations, the thermal ~ain$ from the vented Trombe wall are ~ot

included. This could cause the hot or cold duct supply temperatures to '::le
incorrectly set, resulting in exce s e energy consumption, or cnde rnea t e d or under
c cc j ed zones. The sy5telll types involved are MZ5, ODS, SZCI, HVSYS, TPIU, FPIl",
VAVS, RRFS, CBVAV, P!olZ5, and PVAV5. This problem w11l net; occur in these systems
!f tlther control methods are used.

-3-
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B~GS OISCO\~RED IN DOE-2.IS AND INTERIM SOLUTIONS

The following Is a co~plete list of bugs discovered to date in the code. ~e encourage users to
cccueent suspected bugs, and report the~ to their computer s e rvt ce bureau, or to u•• If you wish
to receive a paper copy of the tape modification. needed to correct the bugs, please drop us a
line.

CLASSIFIED I~~EX

This inde1l: is intended to cross-reference bugs by I) abort routine, 2) system-type affected
(except those vb i c h affect all systems), 3) re pc r t affected, and 4) subject matter. command. and/or
ke yvo rd ,

ABORT ROUTI""E

)KT~~P: 14
~TAP: I
LOADS: 2
,JPEUC: 17
SHD\.'S: 6
'~''N: 18

SYSTEM-TYPE

PTAC: 13
VAVS: 11

SL~JECT/CO~~D/KEYWORD

REPORTS

LS-L: 5
LV-B: 4
LV-O: 3
LV-I.: 10
PS-D: 19
55-0: 12
Hourly

Reports: 2. 18

COSSTRlTCTION: 2
CL"RVE-FIT: 15
Dayl1ght1!lg: 5, 6
DESIGN-DAY: g
EOUI?!'1E"'"T~l.!AD: 15
Extraction rates: 11. 13
FIXEO-SHA:JE: 7
GLASS-CONOCCTASCE: 9

'DL

LOAO-ASSIG"'ME~: 16, 17
~etric option: 3, 4
PU~-EQL'I?!1E"'"T: 16, 17
S~~DE-SCHEDULE: 6
5YS!E!1-EQUI?!1EN'T: 15
TITLE: 1
rro~be walls: g
veecner Processor: 20

[II The program will abort in routine NTAP if the user neglects to close a TITLE LI,,"'£ with an
asterisk (.)'

Interim solution: A1\o'ays end each TITU: LI~ with an asterisk, and the whole cceeend , as
usual, Io/ith a teMlinator.

:21 If hourly reports are requested, there must be at least one CONSTRCCTION command entered ion
:'OADS. Failure to do so 'llay result in an abort in LOADS.

Inre r te solution: Create a CONSTRUCTION cOlllllland. even a dUJDllly one, if hourly reports are
deSired.

ro Report LV-D, ", FLOOR ,,' '00' designation' '" reversed, Also, if :!letric output ,,
requested, the values rc e AREA 0' WALL ,,' ,,, lJ'-VALlJt of ", combined '..ALL + GLASS er e
rr.c crrec e •

In t e r tm solution: ,,, the first proble~, read ", designatio!\l '0 reverse. ,,, the last tlo/O,
~,one •

[~J 1:'1 Report I.V-B, the breakdown of AREA and VOLL"!'iE by SPACE is not reported. In an 'E:r,gl1sh
input deck, the 'JuUding totals are reported correctly. Hevever , if I~PUT-l.iNITS .. ~ETRIC the
totals are also incorrect. Additionally, the PEOPLE total in a metric deck is incorrect.

:nterim solution: For the breakdown of AREA and VOLJ..'!'!E. request the LV-C report, Io/hich does
report r.be values ccr r ec cLy. For ee r e rc runs. none for the building totals p r cb Lears .

-4-



Bl'GS DISCO~'ERED IN 00[-2.1B (Conti!'.Uet!)

LOADS

[5 J In Report LS-L, the figures reported under the column labelled "NU!'!BER OF HOL'RS ~.ANAGE~[~-r

IJOl1.D BE EMPLOYED" are incorrect since they can include night-time hours. This is p r ob l eraa t t c
only when DAnIGHTISG .. ns.
Interim solution: None.

[6] On CDC machines only, if DAYLIGHTING .. YES, and a shading surface transmittance schedule is
defined vf t h SHADE-SCHEDULE in either the BUILDING-SHADE or FIXED-SHADE command, then the
program will abort in subroutine SHDWS.
In t e r In solution: Use winc!olol llIanagement-rdated keywords instead of SHADE-SCHEDUlE to simu
late the effects of changing transmittance, if running on a CDC machine.

[7) The nelol FIXED-51'..ADE c oeeand is not operable; the progra.l!l does not respond to the input at
all, and there is no warning message.

Interim solution: None ,

[a) t's t ng Trolllbe var rs i:\ a run with one or more DESIGN-DAYs followed by a nOl":llal run period from
the weather file will cause an abort or erroneous results.

Interim solution: l'se Tromee walls with only design days, or only weather-file run periods,
but not a combination of the two.

[9] The default GUSS--cONDUCTASCE for the second and any later GLASS-TYPE commands in a deck is
picked up from the first GLASS-TYPE command and is therefore determined by the value of PA~~S

for the first command. '!his is only a problem if (a) there is more than one GLASS-TYPE com
mand and also (b) the value of PA~"E5 for the second and later commands is different from that
of the first coroman~.

Int e r tm solution: Specify GU5S--cO~:Jt;CTANCE rather than allow the pr og r ea to choose a def au l r
value.

(10) The vf ndov v-cccre ieeee 1n the dayl1ghUng upon LV-L is calculated incorrectly. ~o simula
tion results are af!ecte~.

Interim solution: ~one.

SYSTE~S

[11] ~~en the ?rogram calculates the maxi~um and !lIinimum extraction rates and these turn out to ~e

equal, the count of hour-s und e rc co l.ed 101'111 be underestimated. This situation can occur for
\'AVS s ys t era type, for exaepj e , if the !'!I~--cFM-RAt10 is 1.0 and no heating is allowed.

I~terim solution: ~one.

(12) ss-o Report, the Temperature Scatter Plot, \l"ill contain all ee res unless the user also
requests the printing of at least one of the f c l Lcvt ng reports: 55-B, SS-C, 55-H, SS-I, 55-.1 ,

SS-K, SS-L, SS-S.

Interim solution: Include at least one of the above reports when requesting 5S-{l.

!l3) In the PTAC svs e ee , the sensible load used to select high- or low-speed ratio should be the
net zone extraction !lIinus the extr.ction done bv mixed at e • The current calculation
incorrectly SUIU the two values. The error e aa be s"ignif1cant in runs with large fractions
of outside air coincident with high values of tone-to-outside-air-tE'llIperature difference c ca
bined With small lo,,-speed ratios.

Interim so Lut f cn : Avoid large outside air quantities with small low-speed ratios in the PTAC
svs r ee.
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BUGS DISCO"lERfD IS DOE-2.1B (Continued) •

[1~1 If the COOL-CON'T!lOl or l.lEAT-cm;TROL is s pec LfLed as RESET, and the c c r r e s pcnd t ng COOL- or
H"EAT-RESET-SCH references a DA'{-SCHEDL'lE rather than a DAY-RESET-SCH, then the program vt Ll
abort in subroutine DKTDiP .,ith a "divide by zero" error without printing an ERROR message.
Interim solution: Correct input; use properly defined reset schedules.

[IS) If COEffICIENTS an specified in the Cl1n'[-fIT command in SYSTEMS or PLANT to enter coeffi
cients for a SYSTEMS-EQL'IF.1EN'T or EOlJI~EN'T-QLTAD curve. the results will be incorrect. The
program currently transposes the values entered, producing a meaningless curve.

I:1terim SOlution: Sone; use DATA points instead of COEFFICIENTS.

[16J In the LOAD-ASSIGNMENT command, if the first and last PlANT-EQUIP!'lEN!s in a LOAD-RANGE are
not both set equal to L~ItITY, and the capacit}/1s~ined by keyword ~~BER • a value .,hich
is less than the peak demand calculated by the pr og r asa, then any intervening PLAST-EQUIF.1EST
assignments will be ignored and the entire load is given to the utility.

Interim solution: Correct input. Use the LOAD-KA,...AGE!o!EN'T command ....hen trying to simulate a
peak-shaving strategy. See the Reference ~anual, page V.61, Exalllple 3.

[171 If, in the PLAN'T-EOUIP!o!ENT command, a s e eea turbine is specified, but no diesel or ga! tur
bine, and if the LOAD-ASSIG:-'l1ENT is allo....ed to default, then the pr-og r am 10'111 abort in sub
routine OPELEC.

Interim solution: Alway! specify, in this case, a LOAD-ASSIGNMEST.

~OT::: The steam turbine simulation is intended for use ~ .... ith a gas turbine or diesel
engine, to generate electricity when there is no other use for the ve ate heat from these
pr Ine oover s a it is a very i~.efftcient device for producing electricity and would not ordi
narily be used except in a co~bined-cycle plant.

;18J The er cg r ae 10'111 abort in subroutine lJ';\/ if, in PUNT only, REPORT-BLOCKs are specified but
no HOl~LY-REPORTs are requested.
Int e r Ita solution: Delete (or comment out) the REPORT-BLOCK cOlllllland in PUST if no hour l y
reported are deSired.

[t 9 ) The eee rgv pe r f o r-nanc e of hot and cold storage tanks is not reported out in Report PS-D. 'cc
3i~ula~ion results are affected.

rnre e re solution: xcne •

~eather Processor

[2:)) The de s Lgn temperatures reported in the statistical sunrlllary of the Weather Processor are
'=lean!:-.gles!.

:nteri~ solution: Sone.
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